Recently, Katugampola (Appl. Math. Comput. 218:860-865, 2011) studied a special case of the Erdélyi-Kober generalized fractional derivative. This special case generalized the well-known Riemann-Liouville and the Hadamard fractional integrals into a single form. Katugampola denoted this special case by the operator ρ 0 D α x . Some properties and examples for this fractional derivative operator was given. In this paper, we present some additional properties for this operator defined, this time, in the complex plane. In particular, we express this fractional derivative operator in terms of the classical Riemann-Liouville fractional derivative operator. A generalized Leibniz rule is obtained. MSC: 26A33; 33C45
where η ∈ R and ρ > . This operator has been introduced to solve some integral equations of particular type. For many interesting applications of fractional calculus operators, the reader is referred to the book of Kilbas et al. [] . Recently, Katugampola in [] studied a special case of the Erdélyi-Kober generalized fractional derivative operator which contains as special cases the Riemann-Liouville fractional operator () and the Hadamard fractional operator [] . In particular, the author considered the fractional derivative operator
It is easy to verify that they are related by the following relation:
Now, substituting ρ =  in () gives the standard Riemann-Liouville derivative (). Moreover, considering functions belonging to a particular space of function, namely X p c (a, b) (c ∈ R,  ≤ p ≤ ∞) (see, [] ) and taking the limit when ρ → - + in (), the author in [] obtained, with the help of the L'Hospital's rule, the following relationship:
This last relation is the well-known and extensively studied Hadamard fractional integral
Applying the generalized fractional derivative operator defined in () to the function f (x) = x ν , ν ∈ R in the case Re(α) <  yields the following formula:
The last relation is valid for 
with Re(α) <  and ν > -. In this paper, we consider the fractional derivative operator 
Representations of the generalized fractional derivative operator in terms of the classical Riemann-Liouville fractional derivative operator
The purpose of this section is to develop two representations of the generalized fractional derivative operator Note that for the remainder of this paper, (λ) n will denote the Pochhammer's symbol defined by
Moreover, we adopt the following notation to denote the generalized hypergeometric function
The first representation for the fractional derivative operator
Theorem  (i) Let R be a simply connected region containing the origin.
(ii) Let f (z) be analytic in R. Then, for α and ρ ∈ C with Re(ρ) > -, the following relation holds true 
Making the following change of variables t = z -ξ (dt = -dξ ), we have
Note that we must have w → z in the right side of () after the evaluation of the fractional derivative. So, the point w must be near the point z. Using this fact, we can expand the expression ( -(
Rewriting the integral in () in terms of the Riemann-Liouville fractional derivative operator yields the desired result.
We obtain for the l.h.s. of () by making use of the power series expansion of ( -z)
For the fractional derivative operator involved in the r.h.s. of (), we have
w=z http://www.journalofinequalitiesandapplications.com/content/2013/1/167
Combining () and () in (), we obtain after some simple calculations Moreover, setting ρ =  in () gives the following relationship involving the Gauss hypergeometric function:
Recently, Tremblay et al.
[] discovered a new transformation formula for the fractional derivatives. Many interesting applications of this formula has also been given. Especially, they proved the next result. Note that we must have w → z in the right side of () after the evaluation of the fractional derivative since the point w must be near the point z.
With the help of this new result, we can easily obtain the next theorem.
Theorem  (i) Let R be a simply connected region containing the origin.
